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Prairie Dogs
Supplement 3.47

Flower Color Example Problem
Transparency

Calculation of chi-square goodness of fit of data consisting of 100 flower colors to a
hypothesized color ratio of 3 : 1.

Ho  The sample data came from a population having a 3 : 1 ratio of yellow to blue
flowers.

HA  The sample data came from a population not having a 3 : 1 ratio of yellow to blue
flowers.

The data recorded are the 100 observed frequencies, ft in each of the two flower color
categories, with the frequencies expected under the null hypothesis, ƒt, in parentheses.

Category:  Flower Color

Yellow                       Green                       n

f t 84 16 100

(ƒ t) (75) 25

degrees of freedom   =   v   =   k – 1   =   2 – 1   =   1

x2  =  Σ (ft – ƒt)
2   =   (84-75)2 + (16-25)2

                 ƒt                 75             25

     =                             92      +      92

                                    75             25

     =                          1.080   =   3.240

     =                          4.320

0.025    <   P  <   0.05 Therefore, reject H0.
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Prairie Dogs
Supplement 3.48

Genetics Example:  HO Accepted
Transparency

Chi-square goodness of fit, subdividing a chi-square analysis.

H0 The sample came from a population with a 9 : 3 : 3 ratio of three phenotypes.

HA The sample came from a population not having a 9 : 3 : 3 ratio of three
phenotypes.

Seed Characteristics

Yellow smooth         Yellow wrinkled        Green smooth            n

ft          152 39 53 244

(ƒt )   (146.4000)       (48.8000)     (48.8000)

v = k - 1 = 2

x2 = 5.60002 + 9.80002 + 4.20002

146.4000 48.8000  48.8000

= 0.2142 + 1.9680 + 0.3615

= 2.544

0.25   <    P  <   0.50

Therefore, do not reject H0.
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Critical Values of the X2  Distribution
Degrees

of ∝∝∝∝
Freedom

.99      .98     .95      .90   .80     .70      .50     .30      .20      .10      .05     .02        .01      .001
1        . 03157  .03628 .00393   .0158 .0642   .148       .455     1.074   1.642      2.706    3.841   5.412        6.635   10.827

2         .0201   .0404     .103      .211    .446   .713       1.386    2.408   3.219      4.605    5.991     7.824      9.210   13.815

3        . 115       .185     .352      .584  1.005    1.424    2.366    3.665  4.642       6.251    7.815    9.837     11.345   16.266

4         .297       .429      .711   1.064  1.649   2.195     3.357    4.878   5.989      7.779    9.488   11.668    13.277   18.467

5         .554       .752    1.145   1.610  2.343   3.000     4.351     6.064   7.289     9.236   11.070   13.388   15.086   20.515
    
6 .872      1.134   1.635   2.204   3.070   3.828    5.348     7.231   8.558    10.645  12.592   15.033   16.812   22.457

7 1.239     1.564   2.167   2.833   3.822   4.671    6.346     8.383   9.803    12.017  14.067  16.622    18.475   24.322

8 1.646     2.032   2.733   3.490   4.594   5.527    7.344     9.524  11.030   13.362  15.507  18.168    20.090   26.125

9 2.088     2.532   3.325   4.168   5.380    6.393   8.343   10.656  12.242   14.684  16.919  19.679    21.666   27.877

10 2.588     3.059   3.940   4.865   6.179    7.267   9.342   11.781  13.442   15.987  18.307   21.161    23.209   29.588

11 3.053     3.609   4.575   5.578   6.989    8.148  10.341  12.899  14.631   17.275  19.675   22.618    24.725   31.264

12 3.571    4.178    5.226   6.304   7.807    9.034  11.340  14.011  15.812   18.549  21.026   24.054    26.217   32.909

13 4.107    4.765   5.892   7.042    8.634     9.926 12.340  15.119  16.985   19.812  22.362   25.472    27.688   34.528

14 4.660    5.368   6.571   7.790    9.467    10.821 13.339 16.222  18.151   21.064  23.685   26.873    29.141   36.123

15 5.229    5.985   7.261   8.547  10.307    11.721 14.339 17.322  19.311   22.307  24.996   28.259    30.578   37.697

16 5.812    6.614   7.962   9.312  11.152    12.624 15.338 18.418  20.465   23.542  26.296   29.633    32.000    39.252

17 6.408    7.255   8.672   10.085 12.002   13.531 16.338 19.511  21.615   24.769  27.587   30.995    33.409  40.790

18 7.015    7.906   9.390   10.865 12.857  14.440  17.338 20.601 22.760    25.989  28.869   32.346   34.805   42.312

19 7.633     8.567 10.117  11.651 13.716  15.352  18.338 21.689 23.900    27.204  30.144   33.687   36.191   43.820

20 8.260     9.237 10.851  12.443  14.578  16.266  19.337 22.775  25.038   28.412 31.410   35.020   37.566   45.315

21 8.897     9.915 11.591  13.240  15.445  17.182  20.037 23.858  26.171   29.615 32.671   36.343   38.932    46.797

22 9.542   10.600 12.338  14.041  16.314  18.101  21.337  24.939 27.301   30.813 33.924   37.659   40.289    48.268

23 10.196 11.293 13.091  14.848  17.187  19.021 22.337   26.018 28.429   32.007 35.172   38.968   41.638    49.728

24 10.856 11.992 13.848 15.659  18.062   19.43   23.337   27.096 29.553   33.196 36.415   40.270  42.980     51.179

25 11.524 12.697 14.611 16.473  18.940   20.867 24.337   28.172 30.675    34.382 37.652  41.566  44.314     52.620

26 12.198 13.409 15.379 17.292  19.820   21.792  25.336  29.246 31.795    35.563 38.885  42.856  45.642     54.052

27 12.879 14.125 16.151 18.114  20.703   22.719  26.336  30.319 32.912    36.741 40.113   44.140  46.963    55.476

28 13.565 14.847 16.818  18.939 21.588   23.647 27.336  31.391 34.027     37.916 41.337   45.419  48.278    56.893

29 14.256 15.574 17.708  19.768 22.475   24.577 28.336  32.461 35.139    39.087 42.557   46.693  49.588    58.302

30 14.953 16.306 18.493 20.599  23.364   25.508 29.336  33.530 36.250    40.256  43.773   47.962  50.892    59.703
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Supplement 3.50

Chi-square Problems
Work Sheet

1. Emergency physician set 37 broken limbs in the winter, 61 broken limbs in the
spring, 89 broken limbs in the summer and 58 broken limbs in the fall.  Using a
5% level of significance, test the null hypothesis that the proportion of broken
limbs set by the physician during the various seasons of the year is independent
of the season of the year.

2. Carlsbad Caverns National Park is analyzing data collected from 1,464 park
visitors who all toured the same five caves in 1999.  The following data was
compiled. Using the 5% level of significance, test the null hypothesis that the
proportion of visitors who toured all five caves mentioned is independent of the
visitors’ legal residences.

Number of Visitors by State who toured
the Natural Entrance, the Big Room, King’s Palace,

Slaughter Canyon Cave and Lower Cave

Arizona Visitors 292

Colorado Visitors 268

Texas Visitors 286

California Visitors 319

New Mexico Visitors 299
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Chi Square Problems
Work Sheet Key

1.

OBSERVED 58 89 61 37
EXPECTED 61.25 61.25 61.25 61.25

Expected = 58 + 89 + 61 + 37 = 61.25
  4 x2

0.05  = 7.815

X2 = (58 - 61.25)2   +    (89  –  61.25)2  +    (61 - 61.25)2    +     (37 - 61.25)2

                          61.25                     61.25                        61.25                      61.25

= 0.1724   +      12.5724  +      0.0010          + 9.6010

= 22.3468

Reject null hypothesis.  The proportion of broken limbs set by Dr. Witte during the
various seasons is not independent of the season of the year.

2.

Observed 292 268 286 319 299
Expected 292.8 292.8 292.8 292.8 292.8

Expected = 292+268+286+319+299 = 292.8 x20.05 = 9.488
                                         5

X2   =  (292 – 292.8)2 + (268 – 292.8)2 + (286 – 292.8)2 + (319 – 292.8)2 + (299 – 292.8)2

                 292.8                 292.8                  292.8                  292.8                 292.8

     =   0.0022            + 2.1005             + 0.1579              + 2.3444              + 0.1313

     = 4.7363

Do not reject null hypothesis.  The proportion of visitors who tour all five mentioned
caves is independent of their legal residencies – not significantly different.
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